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expands, and a smaller quantity of air is compressed at each stroke of
the compressor, so that more work has to be done by the compressor
to furnish any given quantity of air at a given pressure at the face.
The air compressor consists of one or two cylinders, similar to steam
cylinders, in which pistons, similar to steam pistons, work to and
fro, drawing in air on one stroke, compressing it, and delivering it to
the pipe line, or the receiver, on the return stroke. In modern air
compressors it is found economical to deprive the air of the heat
liberated in it by compression, as far as possible, as it is created. And
this has led to the compressor being divided into two and sometimes
more cylinders. The air is compressed to a certain pressure in one
cylinder, and is forced from there into a receiver, where it is cooled;
it then passes into a second compressor, where the compression is
completed, and it is again cooled, and is then delivered to a receiver,
usually consisting of a boiler without flues, from which the pipe line
leading to the face takes its supply. In some forms of compressor,
the cylinders are surrounded by water, a portion of which is open to
the atmosphere, the evaporation from the exposed surface of the water
tending to cool the cylinder. In other forms the cylinders are fitted
with water jackets, similar to gas engines, and cooling water is kept
circulating through them. The second source of loss is in the pipe
line, and it is made up of two portions, the loss of pressure due to the
friction of the air passing through the pipes, and the loss of air itself,
as explained in a previous part of this chapter, owing to leakage at
the joints of the pipes. The loss of pressure due to friction is usually
very small, unless the plant is very badly designed; but the loss due
to leakage is usually very great indeed.
The third source of loss is in the conversion of the energy stored in
the compressed air into mechanical energy in the motor. It is usual
to employ ordinary engines made for steam to use the compressed air,
and here two sources of loss arise. One that for some time created
a great deal of trouble, but which has lately been, the author believes,
practically overcome, was the freezing of the moisture contained in
the air, in the exhaust ports of the motor cylinder. It is usual to
take the air for the compressor on the surface from the surrounding
atmosphere, which is always more or less charged with moisture, with
the result that the quantity of useful air is less than it would be if
moisture were not present, by the cubical content of the moisture.
This moisture, if it is allowed to pass on into the pipe line, and from
the pipe line to the motor engine, passes from the state of vapour to
the liquid state, and freezes in the exhaust ports, partially or wholly
closing them up, and in any case creating considerable back pressure,
lowering the efficiency of the engine, and decreasing the amount of
work it is able to do. The compressed air operates in the motor
engine by expanding, just as steam does in steam cylinders, and as